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Kuchinotsu, Minamishimabara, Nagasaki 859-2501, Japan
Abstract
'Kankitsu Kuchinotsu 41 Gou', a tetraploid Hyuga-natsu (Citrus tamurana hort. ex Tanaka) , is a 
new cultivar that is suitable as a pollenizer for the production of less-seeded Hyuga-natsu fruit, 
which was released by the Institute of Fruit Tree Science, National Agriculture and Food Research 
Organization (NARO), Japan. 'Kankitsu Kuchinotsu 41 Gou' was developed as a tetraploid of Hyuga-
natsu in 1982. The regenerated plant was initially selected as pollenizer candidate for the production 
of less-seeded Hyuga-natsu fruit in 1999 and was tested in a regional trial from 2001 to 2005. It was 
ultimately selected and registered as No.17066 under the Plant Variety Protection and Seed Act of 
Japan on October 16, 2008.
The fruit weighed at 234 g, and was larger than Hyuga-natsu (202 g) at Kuchinotsu. The rind 
thickness (7.5 mm) was greater than that of Hyuga-natsu(5.5 mm). The rind color and surface 
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smoothness were coequal with Hyuga-natsu. The fruit ripened in early April at Kuchinotsu. The 
soluble solid concentration and acidity in the juice of ripened fruit were 10.7°Brix and 1.63g/100ml, 
respectively, which were comparable to Hyuga-natsu.
Hyuga-natsu fruit pollinated with the pollen of 'Kankitsu Kuchinotsu 41 Gou' had very few well-
developed seeds(0.9 seeds per fruit), whereas the fruit by open pollination had 19.8 seeds per fruit. 
Other than the number of seeds, the fruit traits were not significantly different from those of the 
fruit obtained by open pollination. 'Kankitsu Kuchinotsu 41 Gou' bore many flowers with a high 
amount of pollen as well as Hyuga-natsu. 'Kankitsu Kuchinotsu 41 Gou' pollination brought about a 
high Hyuga-natsu fruit set (66.7%) as compared to that with open pollination (6.7%).
Key words: fruit breeding, cultivar description, pollenizer, tetraploidy, few-seeded fruit
































成 17 年）7月の平成 17 年度系統適応性・特性検定試験
成績検討会において，ヒュウガナツの受粉樹用品種と
して新品種候補とする合意がなされた．平成 17 年度果
樹試験研究推進会議（2006 年 2 月）において新品種候
補とし，2006 年 11 月に品種登録出願を行った．2008
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査を行った．‘カンキツ口之津 41 号’は 6 年生（2005
年当時）の1樹を用いて特性調査を行った．‘宮内伊予柑’
およびヒュウガナツはそれぞれ 8 年生（2005 年当時）
Table 1.  Institutes and their locations where the regional trial of 'Kankitsu Kuchinotsu 41 Gou' was carried out
Institutey Location
Shizuoka Pref. Citrus Exp.Stn., uzIhcnarB uzI , Shizuoka Prefecture
Ehime Fruit Tree Exp ustaM.ntS . yama, Ehime Prefecture
Ehime Fruit Tree Exp. Stn., Nany awUhcnarB o jima, Ehime Prefecture
Kochi Agr. Res. Center, ihcoK.ntS .seR eerT tiurF , Kochi Prefecture
Sage Fruit Tree Exp O.ntS . gi, Saga Prefecture
Miyazaki Ag arawodaS.tsnI .seR .r , Miyazaki Prefecture
Miyazaki Agr. Res. Inst., Subtropical Crop Branch Nichinan, Miyazaki Prefecture
Kagoshima Fruit Tree Exp uzimuraT.ntS . , Kagoshima
z The trees were raised by top-grafting technique with 1-3 replications.











































果実の大きさは 160 ～ 237 g の幅があったが，3か所
で 200 g 以上であり，平均は 204g であった（Table 5）．
果形は扁球形で，果形指数は 109～ 114の幅があったが，
ばらつきは少なく平均は 112 であった．果皮の厚さは
5.7 ～ 8.6 mmの幅があり厚かったが，平均は 6.9 mmで
あった．果肉歩合は 50.7 ～ 63.4% の幅があり , 平均は
56.5%で果肉の割合は低かった．肉質は中～軟であった．
Table 3.  Fruit characteristics of 'Kankitsu Kuchinotsu 41 Gou' as compared with those of Hyuga-natsu and 
'Miyauchi Iyokan' at Kuchinotsu, Nagasaki (2005 and 2012)
Kankitsu Kuchinotsu 41 Gou 234 Yellow 7.5 Slightly smooth Yellow-white Medium Soft Early April 10.7 1.63 10.1
Hyuga-natsu 202 Yellow 5.5 Slightly smooth Yellow-white Medium Soft Early April 10.9 1.82 31.4
Miyauchi Iyokan 272 Dark-orange 5.5 Medium Orange Medium Soft Mid January 13.0 1.33 8.7
vClassified into 5 classes: Soft, Slightly-soft, Medium, Slightly-hard, Hard
uCitrate equivalent
zClassified into 8 classes: Yellow-green, Yellow-white, Yellow, Yellow-orange, Orange, Dark-orange, Strong reddish orange and Strong yellowish red
yClassified into 5 classes: Smooth, Slightly smooth, Medium, Slightly rough, Rough
xClassified into 8 classes: Light-green, Yellow-white, Yellow, Yellow-orange, Orange, Dark-orange, Pink, Red-purple
Ripening time
























Table 2.  Tree and bearing characteristics of 'Kankitsu Kuchinotsu 41 Gou' as compared with those of Hyuga-





Kankitsu Kuchinotsu 41 ou Moderately vigorous Spreading Thick Medium Many 6.8 3.5 0.94 Much Poor Much
Hyug iv-imeSustan-a gorous Semi-upright Medium Short Many 6.5 3.1 0.56 Much Much Much
Miyauchi Iyokan Moderately vigorous Medium Medium Short None 7.4 3.4 0.50 Much Much Much
z Classified into 5 classes: Vigorous, Semi-vigorous, Moderately vigorous, Less-vigorous, Non-vigorous
y Classified into 4 classes: Upright, Semi-upright, Medium, Spreading, Weeping
x Classified into 3 classes: Thin, Medium, Thick
w Classified into 3 classes: Short, Medium, Long
v Classified into 4 classes: None, Few, Medium, Many
u Classified into 5 classes: None, Very Little, Little, Medium, Much
t Fruit set under the condition of open pollination
s Classified into 4 classes: None, Few, Medium, Many
Fruit














今井ら：ヒュウガナツの人為四倍体新品種‘カンキツ口之津 41 号’ 17
果汁の糖度は 9.7 ～ 12.6° Brix の幅があったが，平均
は 10.9° Brix であった．クエン酸含量は 1.49 ～ 1.88 
g/100 ml の幅があり，平均すると 1.70 g/100 ml であっ
た．成熟期は 3月上旬～ 4 月下旬と試験地によって幅


























Table 4. Tree characteristics of 'Kankitsu Kuchinotsu 41 Gou' in the regional trial （2004 and 2005）
Numbery Lengthx
Shizuoka䠄Izu䠅 Moderately vigorous Medium Many Slightly short Early May None None
Ehime䠄Matsuyama䠅 Moderately vigorous Medium Few Short Mid May None None
Ehime䠄Uwajima䠅 non-vigorous - Many Medium Early May None -
Kochi䠄Kochi䠅 Vigorous Medium Many Short Mid May None None
Saga䠄Ogi䠅 Semi-vigorous Medium Many Short Mid May None None
Nagasaki䠄Kuchinotsu䠅 Moderately vigorous Spreading Many Short Mid May None None
Miyazaki䠄Sadowara䠅 - - Many Short Late April None None
Miyazaki䠄Nichinan䠅 Moderately vigorous Spreading None - Early May None None
z Character evaluations were conducted in 2004 at Ehime (Nanyo) and Miyazaki (Sadowara) .
y See Table 2 for trait evaluation.
x  Classified into 5 classes: Short, Slightly short, Medium, Slightly long, Long
w Classified into 4 classes: None, Few, Medium, Many
v Classified into 4 classes: None, Few, Medium, Many
Occurrence









Table 5. Fruit characteristics of 'Kankitsu Kuchinotsu 41 Gou' in the regional trial（2004 and 2005）
Ehime䠄Matsuyama䠅 194 109 8.6 50.7 Soft䡚Slightly soft 11.2 1.65 Mid Mar. 8.4
Ehime䠄Uwajima䠅z 188 113 6.0 56.8 Soft 12.6 1.73 Early Mar. 8.7
Kochi䠄Kochi䠅 160 114 5.7 63.4 Soft 11.4 1.66 Late Apr. 7.2
Saga䠄Ogi䠅 216 111 7.0 51.8 Medium 10.2 1.77 Late Mar. 8.8
Nagasaki䠄Kuchinotsu䠅y 237 113 7.5 58.6 Soft 10.4 1.88 Early Apr. 9.9
Miyazaki䠄Nichinan䠅y 230 109 6.5 57.5 Soft䡚Medium 9.7 1.49 Early Apr. 11.0
Averag 0.907.19.015.659.6211402e
y Results in 2005
x ( Transverse diameter / longitude diameter ) x 100
w See Table 3 for trait evaluation.
v Citrate equivalent































粉稔性ともに 2011 年および 2012 年の 2 カ年評価を行
った．花粉稔性について，アセトカーミンにより染色
された花粉を稔性のある正常花粉とし，1樹 5花を供試
して各花につき 500 ～ 600 粒の花粉を調査した．
　‘カンキツ口之津 41 号’の満開期は 5月 18 日であり，
‘川野なつだいだい’および 四倍体‘川野なつだいだい’
と比較して 3～ 4 日遅く，ヒュウガナツより 1 日早か









Citrus scab Kankitsu Kuchinotsu 41 Gou
Dobashi Beniunshiu
Spring leaves Summer  leaves
Citrus canker Kankitsu Kuchinotsu 41 Gou Dx Ex
2003 2004
Citrus tristeza virus Kankitsu Kuchinotsu 41 Gou 4.0w 2.0w
y The avearge score from tree observation: Score 5 (severe)—most leaves have the symtoms, 3 (medium) —
approximately half of the leaves have symtoms, 1 (slight)—the tree has a group of leaves with partial
symtoms, and  0 (none)—no leaves have symtoms.
x Classification based on observation of the trees: A (severe)—most leaves have symtoms, B (medium) —
approximately half of the leaves have symtoms, C (slight)—the tree has a group of leaves with partial
symtoms, D (very light)—the tree has very few leaves with symtoms, and E (None)—no leaves have symtoms.
wAvearge score in tree observation: Score 5 (severe)—large and small stem pittings over a wide range, most
twigs have symtoms, 3 (medium)—only small stem pittings over a wide range or few large stem pittings,1
(slight)—very small or line-like stem pittings, and 0 (None)—no symtoms.
z Citrus scab and Citrus scab occurrence was evaluated for shoots of the field-grown trees with inoculating
Citrus scab in several shoots in Shizuoka Pref. Citrus Exp. Stn. (2003) and Kagoshima Fruit Tree Exp. Stn.
(2004), respectively. The occurrence of stem pitting due to Citrus  tristeza virus was evaluated for 10 twigs





Table 6. Resistance of 'Kankitsu Kuchinotsu 41 Gou' to citrus scab, citrus canker and citrus tristeza virus
Table 7.  Date of full bloom and pollen fertility of 'Kankitsu Kuchinotsu 41 Gou', hyuga-natsu, 4x 'Kawano 
natsudaidai' and 'Kawano natsudaidai' at Kuchinotsu, Nagasaki (2011 and 2012)
Kankitsu Kuchinotsu 41 Gou aM y 9.4881 
Hyug aMustan-a y 2.3891 
aMiadiadustan onawaK x4 y 8.2841 
aMiadiadustan onawaK y 4.2851 
z Percentage of pollen grains well stained by aceto carmine (averaged with 5 flowers)
Cultivar Date offull bloom
Pollen fertilityz
 (%)






粉試験を行った．受粉処理は ‘カンキツ口之津 41 号’
の花粉のほか，対照として‘川野なつだいだい’， 四倍
体‘川野なつだいだい’および放任受粉区を設定した．







ナツの完全種子数は平均 1.0 粒であった（Table 8，
Fig.3 and Fig.4）．‘川野なつだいだい’処理区， 四倍体
‘川野なつだいだい’処理区および放任受粉区の完全種



























Table 8. Hyuga-natsu frut, seed and bearing characteristics as affected by pollenizer
Fruit set Fruit weight
Well-developed seed Imperfectly developed seed Empty seed (%) (g)
Kankitsu Kuchinotsu 41 Gou 0.9 ay 20.6 b 18.4 66.7 208
4220.569.01a 3.3c 5.03iadiadustan onawaK
9817.658.91b 4.22a 4.1iadiadustan onawaK x4
Open p 1817.62.32a 6.1b 8.91noitanillo
Significancex
SN**SN****tnemtaerT                     
SNSNSNSNSNraeY                     
Table 8. Continued















SNSNSNSNSNtnemtaerT                     
SNSNSNSNSNraeY                     
y Different letters represent siginificant difference by least significant differences at P =0.05.
x NS, *, or ** indicates nonsignificant at P =0.05, significant at P =0.05, or P =0.01, respectively, in analysis of variance whose model is shown below
  P ij =Ǎ  + T i  + L j  + e ij
w( Transverse diameter / longitude diameter ) 㼤 100
v( Flesh weight / fruit weight )㻌㼤 100
Pollinizer Number of seeds per fruit
z Testing was conducted in 2005 (Shizuoka and Kochi) and 2012 (Kuchinotsu). Mean values for 3 locations are shown in this table.
P ij 䠖 Measurement value of the i th treatment in the j th location䠗 Ǎ 䠖 Overall mean䠗 T i 䠖 Effect of the i th cultivar䠗 L j 䠖 Effect of the j th
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Fig.1 Flower of 'Kankitsu Kuchinotsu 41 Gou'
Fig.2 Fruit of 'Kankitsu Kuchinotsu 41 Gou'
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Fig.3　 Fruit of Hyuga-natsu pollinated with 'Kankitsu Kuchinotsu 41 Gou', 4x 'Kawano 
natsudaidai', 'Kawano natsudaidai', and open pollination (from left to right)
Fig.4　 Seed number of Hyuga-natsu pollinated with 'Kankitsu Kuchinotsu 41 Gou', 4x 'Kawano 
natsudaidai', 'Kawano natsudaidai', and open pollination (from left to right)
